Adrenomedullin and vascular endothelial growth factor production by follicular fluid macrophages and granulosa cells.
Human follicular fluid contains several substances, such as cytokines and growth factors, which may affect follicular growth and maturation. The present study examines the relative contribution of macrophages and granulosa cells in the production of vascular endothelial growth factor (VEGF) and adrenomedullin in the human ovulatory follicle. Both follicular fluid samples and blood samples were obtained at the time of oocyte retrieval following ovarian stimulation from 20 women undergoing IVF treatment because of male infertility. Human follicular fluid macrophages and luteinized granulosa cells were obtained from pooled follicular fluid of individual patients. Accumulation of VEGF and adrenomedullin in the culture medium of the isolated macrophages and human granulosa cells was determined at variable time intervals ranging from 0 to 48 h. Plasma and follicular fluid concentrations of VEGF and adrenomedullin were also measured. The follicular fluid concentrations of VEGF and adrenomedullin were significantly higher than those found in plasma. After 48 h, accumulation of VEGF in the culture medium of follicular fluid macrophages was significantly higher than that released in the culture medium of luteinized granulosa cells. In contrast, the production rate of adrenomedullin by follicular fluid macrophages was similar to that found in granulosa cells. VEGF secreted by follicular fluid macrophages increased progressively within 48 h of cell culture. A similar response pattern was observed with the culture medium of luteinized granulosa cells, but with lower production rates. This study suggests for the first time that both luteinized granulosa cells and macrophages actively secrete VEGF and adrenomedullin into follicular fluid in the human ovary.